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Translation from: Referativnyy zhurnal, Mekhanika, 1960, No. 6, p. 190, # €211 


AUTHOR: Petergerya, D.M, Pleynik, N.V. 
Pen titted Ae [reve 


TITLE: Tne Scale Effect in Overloading Alloy Steel 
PERIODICAL: Nauchn, zap. Odessk, politekhn. in-t, 1959, Vol. 16, pp. 252-265 — 
TEXT; The steels 45 and 30XH3A (somnnza)* were subjected te the fatigue 


test in plain bending at the HY-(NU-) machine (7.52 mm diameter of the specimens) 
and at machines specially designed for this test (12.5, 20, 30 diameter of the 
specimens). The statical tensile strength limits of the chesen materials were; 
for the steel 45 equal to 65 kg/mm? , and for the steel 2OKHNZA equal to 114 kg/ 
mm, For concentrating the stresses, transversal apertures in the operative 
regions of the specimens were chosen, Preliminary overstressing the specimens 
with symmetric bending cycles was performed before the fatigue tests, The 
endurance curves are presented for all dimensions of the specimens and for 

the two grades of steel; they show that, especially in the initial stage of 
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AUTHOR: Petereerye, D.M.; Fridlender, I.G. 


TITLE: Effect of annealing and combined treatment on the mechanical properties of the 
alloy KAN77TYuR 


- SOURCE: Metallovedentye i termicheskaya obrabotka metallov no. 1, 1964, 14-19 


. TOPIC TAGS: annealing, electroplating, alloy mechanical property, turbine blade, 
KhN77TYuR alloy, alloy hardness 


ABSTRACT: Jn order to explain the cracking of turbine blades during their use, the 
authors studied the effects of annealing in air, NHg, N, and Ar on the alloy KhN77TYuR 
, and the effects of heat treatment and electroplating onthe mechanical properties of parts __ 
' manufactured from this alloy. The finished parts, with or without electropolishing, were , 
annealed in air at 750 C for 8 hours, or in dissociated NHy, N, or argon at 850 C for 2 
hours. Parts treated in a neutral atmosphere were annea ed and aged at 700 C for 7 hours. 
The mechanical properties of the parts were evaluated by determining their microhard- j 
ness, wear resistance, delayed failure, ductility, and impact toughness. It was found that - 
' the microhardness was decreased to some extent in all tested media and conditions. The 
microhardness was more markedly decreased on annealing at 860 C for 2 hours than by 
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annealing at 750 C for 8 hours. The mechanical properties of the tested alloys were in- 
creased by annealing and electropolishing, the best results being obtained by annealing in 
‘|. an argon atmosphere. A positive effect of electropolishing on the delayed failure and wear - 
"resistance was also demonstrated. It is concluded that annealing of blades made of alloy 
1: + KhANT7TYuR may be carried out in air at 750 C for 8 hours. Optimal mechanical properties 
' are obtained, however, by annealing in an argon atmosphere after electropolishing. Orig. . 
art. has: 2 figures and 5 tables. 
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Bffect of absolute dimensions of specimen cross sesvions on the 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1960, No 3, p 251, 
# 6238 


AUTHORS ; Eetergerya, D.M., Oleynik, N.V. 
TITLE: The Scale Effect in Overloading Alloyed Steel 


FERIODICAL: Nauchn, zap. Odessk, politekhn, in-t, 1959, Vol 16, pp 252-265 
TEXT: Tne authors investigated the effect of preliminary cyclic load on 
metal creep depending on the absolute dimensions of the specimen. The jn- 
vestigation was carried out on preliminary normalized 30XH3A (30KhN3A)\%alloyed 
steel specimens of 7.52; 12.5; 20 and 27 mm in diameter, The results were com- 
pared to those obtained previously from 45 steel tests. It was established that 
the absolute dimensions represented a factor which affected strongly the fatigue 
limit of the material and its overload strength. It is shown that the overload 
resistance of steel grows with increased absolute dimensions: the cy¢lic 
durability, under similar relative overload, increases with a larger diameter of 
the specimens. It 1s assumed that the regularities determined may in principle 
also be applied to other structural steel grades. a 
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date of Technical Sciences, Docent 


TITLE: On the influence of absolute sizes of a specie: 
section on the magnitude of effective stress cuice.1- 
trations during loads above the fatigue limit 


PERIODICAL: Vestnik mashinostroyeniya, no. 10, 1961, 92 - (4 


TEXT: The authors quote results of investigations conceMping the 
effect of overloads on fatigue resistance related to stress conc «- 
trations derived from experiments with structural steels. Specim s 
were made in steels 45 and 30XH3A (30KHN3A). Effective coefficier™s 

of stress concentration, corresponding to the horizontay portion +f \ 
fatigue curve are designated by K,, and in the region of limited ; 
stren. . by Ky: The present article tabulates data which demonstra: 


te that the inclination of fatigue curves for underemt and large 


specimens is greater tt in the case of small and plain samples, 
he latter exhibit a tendency to rise with an increase of ‘iamet*: 
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confirming, therefore, the law which expresses the drop of &!' 
higher overloads. It also reveals the effect of absolute siza:: ~! 
a epecimen section on the character of this reduction. Varied i. 
of Ky with length of 1i@e and diameter of specimen were investiva 
ted.°The abscissae of bends for plain samples, N, were small-~ ~° 
the corresponding abscissie N', of curves for undercut snect” 

but at N= N', Ki = Ky. Heaulf's of calulatisgpK! plotted i: 


log coordinates are shown in Fig. 1. Further analysis ali.we [9 
law of changes of Ky with log N in the ranges O-N and Ny - 


represented by approximation of linear equations. Conseque: yy 
full curves Kj = fg N) can be assumed as three broken seotten:. 


in ranges of O-N and 4X, - No they follow 


-Kg n, 2 
iy jes ee Gt = 


2 


where Ky is the coefficient of stress concentration in the case 
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life No; ie ditto for life of Nii q is the angular coefficient, 
which characterizes the inclination of the curve of the relation- 
ship between the effective stress concentration coefficient and log 
K - K 
Wy oO 
of life, q = Tg Np - le §," Computation of the latter indicates 


that K' varies more sharply between Ny - Noe than in the region 
10? - No, and that inclination of curves Ky - N increases with grea- 
ter diameters of specimens. The expression for Ky which is quoted 


below, was based on the step lav of the left hand branch of the fa- ; 
tigue curve as given by D.N. Re: .etov (Ref. 6: Sb. "Povysheniye x 
prochnosti detaley mashin" Izd. AN SSSR, 1949). The deduction can 

be understood from arbitrary curves of fatigue for plain and under- 

cut 5: cimens. There are 2 figures, 2 tables and 6 refer-ences: 

5 Soviet-bloc and 1 non-Soviet-bloc. The reference to the English- 
language publication reads as follows: H. Moore and D. Markovin, 
Proceedings of Amer.Soc.for testing Mater., v.42-44, 1942-1944, 
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Fig. 1. Curves giving the relation- 
ship between K' and lg N;: 


Legend: 1 - Specimens of steel 45 
with diameter of 7.52 mm; 2 - spe- 
cimens of steel 45 with diameter of 
30 mm; 3 ~ specimens of steel 30KhN 
3A with diameter of 7.52 mm; 4 = spe. 
cimens of steel 30KhN3A with a dia-~ 
meter of 27 mm. 


/ 
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AUTHOR: Petergerys, D. M. G/ 

SEs re) 
ORG: Zaporozh'ye Machine Building Institute (Zaporozhskiy mashinostroitel 'nyy 
Tescieee ee ; 


TITLE: Fatigue Serengtn and stress-rupture strength of KhN7/TYuR Ni-Cr alloy 
| i is 


Ps | vw 
457 


SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 1, 1966, 34-36 


TOPIC TAGS: fatigue Strength, rupture strength, surface hardening, shot peening, 
nickel containing alloy, chromium containing alloy / KhN77TyuR (£1437B) Ni-Cr alloy 
£ 


ABSTRACTG. These properties were investigated for hot-rolled! rods of KhN77TYuR 
(E1437B)! alloy (0.06% C, 0.30% Mn, 0.34% Si, 20% Cr, 0.6% Fe, 2.5% Ti 310.712 al, +4 
0.04% Cu, 0.055% S, 0.01% P, 0.01% Ce, 0.005% Pb, 0.01% B, 0.001% Sn; the remainder -- 
Ni) hardened at 100°C for 8 hr, air-cooled end aged at 700°C for 16 kr. The fatigue 
limit and the strens-rupture Strength were determined by testing 7 series of 10 spe- 
eimens each, each series with a different type or degree of work hardening (lathe- 


| turning with subsequent mechanical polishing, removal. of work-hardened layer by elec- 


lishing!‘after lathe-turning, shot-peening|\with subsequent electropolishing for 
3, 8, 16, 26, and :i6 min). This treatment produced specimens with work-hardened sur- 
‘face layers of various thickness (260, 210, 130 and 30 pn). The results of the endur- 
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i ance and strength tests at 700°C indicate that 
on the state and thickness of the surface layer. 
. *Yupture strength of the shot-peened specimens we 
i depth of the work-hardened layer and to be higher 
for the lathe-turn 1). On the other hand, a8 the time of stay in 
heated and stresse: the shot-peened specimens 
Notwi thstanding this, 
y be useful to(/apply £ 
, the alloy's recryst:allization\ temperat : tvice life and ope- 
| Facing under specific load conditions. Orig. art. has: 1 table, 2 figures. 
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: © pote ene ef sed 

TEXT; Resuits of an experimenta: inves i gat bon oorada edow: aoitdo oreund 
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form of a ¢rvssS "OLS ave presen’ sa Tne material of "nme srercimens was 2 oe: 

, : nee apa ‘ * -ornetete ‘ ins torsion end- 

300°3— (30KNNBZA) macuinery grade f° 4. ne 7s yisisted in pur ce eae 

ing Details of the experinen®. ‘einnmiques ang tre Qhemio ai compos.t ion el see, 


DOM. Petergerya " Nauchnyy+ 
17. 1450) Tne ana.yv ical re- 
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ences in caicuiaticon © . durabiiity of parts some- 
times comes our differ : *'istica. processing method 
suggested by A. K. Werropes’ wmntenesKoy akademii im, S 


M. Kireva, no. 48, 1937) was 
od consists in ca.cuiation of 
tion factor and tne angie facicr ae PAY LY Linear Corre.a° ion equa’ion: 


where X and Y are the mean vaiues of the cycle numbers and stresses logarithms T° 
had been pointed out that sucn correlation with averaged m vaiue 2s nov perfec: 

(Ref. 4; 0. M. Sinclair, T. J, Dolan “Trans. ASME", v. 75, 1953), stiii it reduces 
the necessary number of observations, The processing results are f{ilustrated in a 
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, graph, As seen, the dropping lengths of the fatigue curves are very different, 
; The data are not sufficient for final recommendations, but it is evident that 
J small-diameter specimens of high-quality 30KhN3A alloy steel had highest sensitiv- 
| ity to overload, and the sensitivity decreased with increasing specimen diameter, 
| This observation fully ‘matches data obtained by S, Fillips and R. Haywood [Ref. 5: 
: "Voprosy ustalostnogo razrusheniya staley" ("Fatigue failure of steel"), Mashgiz, 
. | 1957]. The m-factor range corresponded to the range indicated by Reshetov, The 
‘ effect of the stress concentrator was clear - it made the m-factor value practical- 
: 2 ly equal for two diffierent steel grades, and m varied in a narrower range, It is 
+ evident that the averaged values employed presently for calculations are not ade-— 
“; quate for today accuracy requirements. There 1s 1 figures and 5 references: 5 So- 
‘i viet-bloc and 1 non-Soviet-bloc, The reference to the English-language publica- 
| tion reads as follows: Sinclair G. M., Dolan T, J., "Trans. ASME", v. 75, 1953. 
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: a a ae Loe byhtilbestry! dipropionate (11), 
5 f0S-8*, and (from the mother Bquor) 112 g. of the cis- 


‘ 71-23%, fepon. of T] and IT] give the seine 
Haier rr tle which pec yielded a tniat. af TE end 


IN. Further treatment of 1) on UD with (HtCO)O and 
CUWLN does not cepse a rearrangement of the 2 fsomers. 
Catalytic reduction of 7.6 g. of IB in 140 ce. EtOH with 
H and tg. Pd-C and the oily ester sapond. with 10 g. 
NaOH in McOH give 3.5 g. of the racemic 3,6-d5-p-hy- 
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The ultraviolet spectraz of the toxemic blood seram. Magy. noorv. 

lap, 15 no. 102293-296 Oct 1952. (CIML 23:5) 

1. Doctors. 2. Branch of Physical Chemistry of Budapest Technical 
University (Director — Prof. Dr. Gesa Schay) and First Women's Clinic, 
Budapest Medical University (Director -- Prof, Dr. Bela Horn). 
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Experiments on the etlology of eclampsie. L Péter and 4 
tay Targa (law Uuchapest Grae moges 130, 3008 
VPitaty) | Pood acount ef mipdhiropaitiie patienty coutamy & 

fsubstanee which has a depressor e flect on cats anaesthetised 
The substance & not tentical with choline, 
ATOCOTIN, anglotonase, OF Ony rubstance 
developed on bkwab clotting During cclainptte atlacks the 
dlepresage substance distppcaes To explain the parador of 
high Dhaad pressure and presence of a depressor substance, it 
1s suggested that in the nephsupathie mother the depressor 
substance in the blood arts to cause overcompensation and 
resulting high bloal pressure Ruth Wo Patt 
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Problems involved in the deeuionant<< of ec caiiaucene indicators and image 


| 

| 

TINIE: | 
ts) a Liepart Fourteenth Conference on Iaminescence held in Rina, 16~23 Septomber : 
; ! 


1965/4 
SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, ve 30, no. 4, 1966, 620-627 


TOPIC TAGS: ae time data display, image converter, electroluminescence fae 
oe oawetiw storece ond Asbateres, Control arcurt 
TRACT: The paper is deyoted to a general discussion of ‘the problems involved in 
. |development of electroliminescent display screens (matrix screens) and electro- 

‘jiuminescent converters of visible and x-ray images. In conjunction with the screens 
it ds indicated that current research is aimed at increasing the peak brightness of 
electroluminescent phosphors (important because the average viewing brightness is a 
function of the maximum brightness multiplied by the excitation time of a screen 
element and divided by the interval between successive nctivations) and development of 
means fOr realization of information storage on or for the screen. Approaches to 
enhancenent of brightness are improvement of the composition of phosphors and electro- 


forming, which involves application of an ac or de potential to the electroluminescent Ps 
Cord 3/2. See oe ee a, | 
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! 
capacitor while the binder (paraffin) is solidifying. Realization of storage is con- | 
nected with develoyment of approapriate control circuitry, including external storage | 
components. A bicck diagram of a control circuit for a matrix screen with external 
storage is shown in a figure. Research in the field of image converters is being 
carried out along the lines of improving the paramaters of photoconducting powdered 
materials in the visible and x-ray regions, theoretical and experimental determination 
of the optimum operating conditions for converters of different design, design eer 
ment and improvement of the technology of image converters. A table gives a series of 
formulas that should be useful in designing new image converters. Mention is made of 
work on development: of tubes for converting ultrasonic images to visible images. 
Photographs reproduced in the text show a converter image of a TV test pattern and 
images of x-ray pictures of sore vacuum tubes and electronic components displayed on aj 
200 cm“ screon. Orig. art. has: 14 formulas and 5 figures. i 
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USSR/Colloid Chemistry. Dispersion Systems 


Abs Jour : Ref Zhur - Khimiya, No &, 1957, 26427 


Author : K.M. Merznanov, N.I. Peterimova, N.S. Smirnov 
Title - Influence of Ionization of Air on Dispersion Phase of 
ferocolloids. 


Orig Pub : Kolloid. zh., 1996, 18, No %, 974-577 


Abstract : The influence of the ionization of air on the dispersion phase 
of a natural aerocolloid was studied. Ultraviolet and x-rays 
and /. -particles served as sources of ionization. The irradia- 
tion of air was carried out in chambers, the volume of whicu 
was from 0.8 to 2 cut.m. The concentration of particles was 
determined ultramicroscopically in a flow. At the concentra- 
tion of up to 10° or 107 peirs of ions per cub-cm in ordinary 
air with the relative humidity up to 100%, the concentration 
of ultramicroscopic particles increased 3 to hk times, and the 
number of nuclei of -ondensation increased over 10 times. The 
concentration of particles rises together with the irradiation 
duration and the ionization degree; the size of particces in- 
creases together with the concentration rise. 
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ey PETERIMOVA, Ne I., SMIRNOV, N, S., und NERZHANOV, K. M, 


"On the Effect of Ionization of Air on the Dispersed Phase of 
Aerocolloids,” by K. M. Merzhanov, N. I. Peterimova, and N.S. 
Smirnov, Geophysics Institute, Academy of Sciences USSR, 


Kolloidnyy Zhurnal, Vol 18, No 5, 1956, pp 573-577 


Ultraviolet rays, X rays, and beta-particles were used as a source 
for the fonization of atmospheric air. About 1,000 tests were performed 
showing the influence of lonization of air on the concentration of ultra- 
microscopic particles ir, moist air, the influence of duration of foniza- 
tion (irradiation) of air on the concentration of ultramicroscopic par- 
ticles, the influence of fonization of air on the maximun radius of ul- 
tramicroscopic particles, the influence of the degree of ionization of 
air by X rays on the concentration of ultramicroscopic particles, and the 
influence of ionization on the concentration of condensation nuclei, 


The results prove that an increase in the ionization of the dis- 
persing medium increases the concentration of the particles of the dis- 
persed phase of aeroscolloids. At concentrations ranging from 10© to 107 
jon pairs per cubic centimeter in ncrmal air with a relative humidity 
hot exceeding 100% the concentration of ultramicroscopic particles is in- 
creased threefold to fourfold and the number of condensation nuclei is 
more than ten times greater. 
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Author : f i 
ee : Soaleny Jiri, Peterka Emanuej 
Title ; ; 
a Cause Of ~he Instahiiiry of Inijaeti 
13-Dimereapto-Prowet” Wie ndection Sc. utions of 
Orig Pub ] 
Ceskosl, farmac, , 1956, 5, No 8, 476-h79 
Abstract T 
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AUTHOR: Peterka, Frantisek (Engineer) 
ORG: Institute of Thermomechanics, CSAV, Prague (Ustav termomechaniky CSAV) 
a NCS, CSAV, Prague 


TITS: Simulation of the motion of mechanical systems with impacts with an analog 
computer \ 


SOURCE: Automatdzace, no. 9, 1965, 235-237 
TOPIC TAGS: annlog computer, computer simulation, computer memory, motion mechanics 


ABSTRACT: Tho article describes tho Principle of relay equipment which makes possie 
ble the simlation, with an analog commter, of the motion of a mechanical system 
with impact of a pair of masses, by having integration of memory circuits in those 
parts of the gram where the values change with a Jump upon impact. Orig. art. has 
10 figures. rns] 
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Stroj cag 16 no.}. 314-327 65. 


° De hagdng: 
1. Instituts of Tnermomechanics °° tne Sgechoslovak Acateny of 


. sleepy 
Stiences, Prague. Submitted June 12, 1964. 
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17 00 BOOT/BOD4 
AUTHOR: Peterka, Je» engineer aes = 
Se 
TITLE: Investigation of Czechoslovakian Metal Adhesives 


2 See ey 


PERIODICAL: Piaste gna Kautachuk, 1961, Vor: ee Neg MaRS AT 


PEAT; The adhesive power of all npocesaivle Czechoslovakian matal 

adhesives Was examined by the following procedure 3: Determination of the 
tensile and shear atrength of a joint between to overiappink duralumin 
measuring sheets (length of overlap 42.7 My jointing area 15 by 20 mm 
according to Soviet standards) at different temperetures, 15-39 minutes A 
being necessary for the temperature adjustment of the sample according to Xai 
Epshteyn (Ref. 1)» and at room temperature under the action of various | 
solvents. according to measurements made by the Holztorschungsinetitut 
Bratisiave (Wood Research Inatitute Bratislava) on wood specimens, 

measured o snes of esapressive and shear atrength® slightly drop after 

aging of apecimens- The bending strength was gtudied with metal adhesives 

by the “pend teat" at room temperature: the specimen wag fixed on two 

supports (38 mo apart), loaded over the joint by 8 weage (radius 6 mm), 
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Investigation of Czechoslovakian Metal G/064/61/068/'C01/603/011 
Adhesives BOO] /B054 ny 


and the pressure required to break the joint was measured. The author 
discusses the measuring method and states that the nensured values 
obtained according to ASTM specifications do not much deviate from values 
obtained by Soviet standards. A table Bives the test results for 19 
adhesives: tensile and shear strongth (kg/cm*): at room temperature: 
140-315, at 83°C and 93°C, respectively: 11.3-408, at -75°C and -56°C, 
respectively: 108-361; tensile and shear strength after the action of 
sodium chloride solution (30 times 24 hours): 170-296, of drinking water 
(30 times 24 hours): 145-393, of hydraulic liquid (7 times 24 hours): 
125-363, of jet fuel (7 times 24 h): 122-346, of ethanol with 1%5 benzine 
(7 times 24 h): 102-360, of hydrocarbon fuel (7 times 24 h): 109-313, of 
cooling liquid (ethylene 6lycol : water = 1:1 + 2.5 &/l of Na,HPO,, 


7 times 24 h): 107-346, of water (100°c, 2h): 94.5-297, of acetone (2 h): 
125-312, of chromosulfuric acid (70°C, 10 min): 102-319, Diagrams show 
the effect of temperature on the tensile and shear strength: it risea 
slowly from -80°C to a maximnun at about 80°C, then it drops until the 
strength has attained zero at about 240°C, There are 15 figures, 4 tablea, 
and 4 references: ? Soviet and 2 US, 
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Investigation of Czechoslovakian Metal G/004/61/008/001/003 /011 
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ASSOCIATION: Luftfahrtforschungs- und Luftfahrtprifurgsanotalt Letnany bei 
Prag, éssr (Aviation Research | and Test | Center er Letnany near 
Prague, CSSR) 
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AUTHOR _Peterka. jy, Bnganeer 
TVITLE properties of some Czechoslovak adhesives (metal to 


metal bonding) 
PERIODICAL: strojirenstvi. vy.il no il 1961. 848-856 


TEXT: A number of czechoslovak adhesives based on epoxy” 
resins, were tested and compared with forelgn products with respect 
to atrength properties un shear by tension loading Methods ot 


testing and preparation of specimens and test joints are described 
since tests included also frost and heat resistance of the 
adhesives. the testing machine was provided with appropriate 


heating and cooling arrangements. Aluminium alloy sheet (accordine 
to the Czechoslovak standard Specification 42 4253.66) was employ'4 * 
for the test. specimens and methods of testing conformed to ; 


Czechoslovak standard specifications 66 8510. said to be identical 
with \STMD1002-49T . Results of the following tests are summarized 
in tab,jes and graphs. ie 1) Tabulation of shear strength tests 
(kg/cm ) of nine Czechoslovak adhesives. carried out at room 
temperature, at 83 + 2°c and at -75 to - o°c Curing conditions 
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are indicated and results are expressed in the form of fractions in 
which the numerator denotes arithmetical] means and the denominator 
maxima and minima of a series of twenty tests 2) Shear strength 

with eleven adhesives of foreign origin carried out according 


tent 
to ASTMD1002-49 Some results for ndhesives of foreign origin 
(originally published in 1956) are quoted It 18 concluded that 

oducts of foreign 


adhesives are equal to pr 


some of the Czechoslovak 
3) A comparison 


both at room and elevated temperatures 


origin 
of (7echoslovak and Soviet testing methods 18 given 1n the 
following table: 

fable 3 


Specification CSN 60 8510 Soviet specification No 596-58 


1O02 inayene) 
182-147 


1 2 

- Os (kg/cm } 
210-150 

Despite differences in form and dimensions and testing techniques 


results were practically identical Tabulated results are 
supplemented by graphs rilustrating temperature effects on the 
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shear strength of some trechostlovak epoxy adhesives A very aharp 
decrease of strength at temperatures above B6O'C 18 characteristic 
for many of the products and a similar behaviour 18 displayed by 
adhesives of foreign origin The following additional tests arr 
described Chemical] resistance. a) salt spray. b) tap-water, 

c) ethyl] alcchol + 1% benzine, d) ethylene glycole-water 11 

2.5 § Na,HPo, eryst per 1 litre of the mixture, e) hydraulic 


fluid LTCIA, f) hydrocarbon fuel LBE g) jet fuel LRX hh) tap- 
water, 2 hours at bor} 1) aceton Jj) pickling solution {chrom 
sulphuric acid) Results of chemical resistance tests are 
tabulated for 13 adhesives including products of Czechoslovak and x 
foreign origin. These show that Czechoslovak epoxy adhesives are 
equal to foreign products Other tests carried out inc lude 

}) Effect of Length of overlap on shear atrength, 2) Effect of 
thackness of metal plates (thanner materials give lower shear 
strengths); %) Effect of strength of metal plate on bond strength. 
4) Comparisons of bond strengths between tubular and sheet test 
specimens ohear strengths of the tubylar specimens gave highet 
readings (400 kg/om™ azainost yeO kKeafem” tor sheet specimens). 
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5) kffect of loading rate on shear «strength Czechoslovak 
snecifications stipulate that the cross-bar speed of the testing 
Machine shall not exceed Lb 3 mm/min The author has determined 
however that variations of the role of loading do not altect 
significantly the resuits 6) Bend tests according to C7exs ho- 
slovak Standard Specification 668511 Round-nosed supports TRrte 

a spacing of 38 mm) and loads with a radius of 6 mm were used and 
breaking strength is expressed by the Load (in kg} required to 
break the specimen (conforming to the Fpsteirn test) yeas 
claimed that all Czechoslovak oreducts compare favourably with 
adhesives of foreign origin There are 9 tables 9 graphs 

& photographs ol testing machines and tubular joint 2 diagrammatic 
sketches of test specimens and 5 1eferences % soviet-blaxc and 

lo non-sovict-bloc The Eng lish- language reference reads as follows 
Ret 2 be Bruyne N A Houwink kk Adhesion and adhesives 


sevier Pubitshing Company London 195) 


Ver OC ENE TON ve -kumny a zkugebni lete ky ustav Praha-Lethany 
tAavoatiron esearch anu te ot ng station Prague-Letnany) 
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05%. 
‘roperties of some Czechoslovak 2/032 61/01 1/011/003/00% 
£112/E535 
Table 4 
Comparison of breaking strengths of Czechoslovak and foreign 
adhesives. tested according to sn 66 8511 


eee cree re en an ne emma ~ ewe 


en ee ne: Ce A TS 


Name of adhesive Breaking strength Name of adhesive Breaking 
ikg) strength 
2 - Z Z at ke), 
CHo Epoxy 92 - 
seme Sg \ 9 
LLO M 110-66 a : 
CHS Epoxy Oia = ©, Epon 
110. 190M 1ig-9h vill 74 f 
CHS Epoxy 96.0 Metlbond A 
1001 105-00.5 MN ZC 102 
(HS Epoxy 143 pay as 
1200 P 135-85 Ne : 
CHS Epoxy _.109_ Met lbond 
2200 KP 145-93 4Q21 1Ub 
4 
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TITLE: Metal surface preparation and its effect on bonding properties. 


a “SOURCE: “Lenany. Vyzkuniny a zkusebni letecky us‘av. Zpravodal VZLV, no, 5, 1964, |; . 
ae (ee ee ee | i 


“}>. TOPIC “*TAGS:. surface finish, metal bonding, surface preparation, epoxy resin, 
-. |. aluminum alloy, magnesiun alloy, copper, aluminun bronze, tin bronze, steel, © 
1 metal adhesion oe é. 
ABSTRACT: | The importance of proper surface preparation before bonding aluminum 
“alloys and other light metals is. discussed and a tabls is given of epoxy" dhesives uged 
- with wo cominon aluminum alloys, magnesiumialloys, concuctive copper, ‘Al = ~ 
' bronze, Sn bitonze and)three grades of steel; the table also shows the heat treatment 
‘required, and the pércentaye difference in shear strength between well prepared and 
poorly prepared surfaces. Five general types of surface roughness are described, 
_ distinguishing between those which are adyantageour and those which are unsuitable to 
|” - strengthen bonds against shear and other types of stress, based upon molecular 
YgoraW/8 | 
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i 
dimensions. - This means that the.effective contact area ia more important than the’ j 2 
- “| microsurface, Theories of adhesive force are discussed on the basis of various a 

» | -pyevious works, including mechanical adhesion, specific adhesion, physical and chemical: 
|. adhesion, dispersion, and doth electrostatic and inductive forces. Sincdé bonded 

:* aluminum alloys are most widely used in the aviation industry, poling rocesses are 

- deseribed in great detail, including KoCroQy as employed at V2LU, temperatures 

and periods pf immersion us they affect shearing strength cf various adhesives, 

“> and the effect. on shearing strength of time intervals between elution and bonding. 
“4. To evaluate the results of axperimental tests, six columnar charts compare the effect 
1>. on shear striangth of 22 methods of preparing the surfaces of various metals for 

|. “bonding by five types of Czechoslovak epoxies. Orig. art. has: 12 tables and 9 figures... 

| 
| 
i 
1 
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i 
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3,067 
LJ 4e/82/ 000/¢ 2/6033 
IS HAY e Les hego 
AU fdOr petersa J- posineer- 
TiTbs "The t2cnnolosy or m2tai hondind 
peR1UDicalb strojirenstvi, Ad 29. dgess 144-125 


DEAT. hR review of aetal ponding bY means of epoxy -res 
adhesives of czecnoslovak origin and comparisons with fore: 
products are presented ‘he adnesives are listed 5 two main 
c1asses t S0b22% ready-made ypreparat Lons . nardeni ns orn.¥ + 
elevate tempera ures, applied to creneaved metal components 
(30 min. at 180°C or 60 min at 145° >) sdnesive me.7S °% 
rontact witn the preneated m-etal- dardening geent +8 2aCCrr 
ated: 2b poe esse: (Czecrosivak eroducts CHS Epoxy 1002, af 

Epoxy 1010 and ZV Epoxy 1020 and Swiss products aralait + Powdé: es 
and aralait I Silver iL. Liguid epoxy adnesives. nurdened 3t 

room or elevated temperatures on tne addition of nardening ageni® 
such aS dietny lenetriamine , dipropy lenetriamire or dietnylenete- 
tramin®- SHS Epoxy 1200 and ZV Epoxy 1210 belong to tn1s group: 
Drawback of these epoxies is very snort pot-life after the 

gadition of the nardeners- (40 minutes:) * prolonged pot-life 

1s snown by SHS Spoxy 110, nardened with hardener Mm (9 nours 
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Tne preparat:on of the metal surfaces. ee to appa catro® af 


the adhesive iS described in detail fo steei, a. umins Wa, magne 8h 
and brass bends Various degreasing eer pickling methods ar® 
described. Excellent degreasing action 15 produc ed in many 
cases by aceton vapours The efficirency of the aifferent 
degreasing and pickling procedures 13 expressed in terms of 
strengtns hezecto: "Standard Specification 66 8510, 4 
a. identical witn Son D. 1002-49 P), and <Seuieteae S 
ckling baths ror vai winiug surfaces, &:5° potassium 4p tar omas & 
aoa suifuric acti snoula be used below 0S 
pitting may secur scetone proved asain tue be 
Special precedures are recommended for tne -re 
aa.gne 2. ud eurfaces- Degreasing with vapeu 
art suggested folioweu by srpeutment iH eee 
cod water picnkaing rp eurokiua nitrate, 2o 
otass..uM divnromate. Brass surraces T 
cetom de 
aa 
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of ultrasonics to improve adhesion 25 
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The technology of metal vond ing 4/052/0¢/000/002/00 7003 
E 1ll2/8245 


effect of ultrasonics upon aanesion 158 not connecved 
pardening or polymerisation of the epoxies Their function is 
purely physical, causing alternate penetrations and withdrawals 
of the adhesives into and out of the surface pores of tne metal 

and thus ennancing adnesion. Special case of aluminium 4iioys 

Some workers in tnis field nave asserted that during ene bondin 

of aluminium alloys, temperatures of 145°C should not be exceeded 

as otnerwise losses of tensile strength may occur The author 

was unable tc confirm tnese findings (using Czechoslovak aiuminius 
alloy): by & judicious modification of nardening times. 

temperatures were raised to 200°C without harmfui effect upon He 
tensile strength. Results are, however, greatiy alfected by tor 
method of neating and this is discussed in detail. The great 
importance attributed to metal bonding in Szechoslovakia is SuowhL 

by the fact tnat the Ministry of General stngineering :.35 

appointed a special commission to supervise developments 1h tnis 
fieid. 

There are 13 figures, and 14 tables 
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